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(54) [Title of the Invention] 

Woven backing fabric for pressure-sensitive adhesive tape 

(57) [Abstract) 

[Purpose] The purpose of the present invention is to produce a woven backing fabric for 
pressure-sensitive adhesive tape with a high product quality capable of retaining good hand 
tearing properties and a clean cut and having good adhesion with the polyethylene film backing 
material and absence of uneven thickness and curl. 

[Constitution] A woven backing fabric for pressure-sensitive adhesive tapes in which the warp 
thread is a polyester multifilament and the weft thread is an acrylic multifilament. 



Specification 
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[liffcct] It is possible lo produce a pressure-sensitive adhesive tape with a high product 

quality capable of retaining good hand tearing properties and a clean cut with an absence of 
reduction in strength when wet and absence of uneven thickness and curl, and having a smooth 
surface. 

IClaim of the invention] 

[Claim 1] A woven fabric backing for pressure-sensitive adhesive tape with a structure 
comprising a warp thread and a weft thread, which woven backing fabric is characterized by the 
fact that the warp thread is a polyester multifilament thread and the weft thread is an 
multifilament acrylic thread. 

(Detailed description of the invention | 

[0001] 

[Field of industrial application] The present invention pertains to a woven backing fabric for 
pressure-sensitive adhesive tape and the invention further pertains to a pressure-sensitive 
adhesive with good hand tearing properties and a clean cut and having a smooth surface. 
[0002] 

[Prior art] In recent years, pressure-sensitive adhesive tapes are widely used as packaging 
materials and masking materials, and with regard to properties required for the above-mentioned 
pressure-sensitive adhesive tapes, good hand tearmg properties, clean cut at the tear surface, and 
lower degree of reduction in strength and dimensional change based on temperature and 
humidity, good surface appearance, low cost, etc. can be mentioned. 

[0003] In the past, spun threads made of a rayon staple fiber or vinylon fiber have been used lo 
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provide the above-mentioned properties, but the reduction in strength is high when wet when a 

rayon spun thread is used, and uneven spots are Hkely to fonn on the backing material, and 
shrinkage occurs as a result of absorption of moisture by the fiber; furthermore, problems such as 
peeling of the polyester film used as the backing material and pressure-sensitive adhesive layer 
occurs, and high adsorption ratio of the adhesive due to the weave used, etc, exist. On the other 
hand, a reduction in strength occurs when a vinylon fiber is used and shrinkage occurs upon 
absorption of moisture; thus, problems such as peeling of the backing material from the pressure- 
sensitive adhesive layer exist. 

[0004] In order to solve the above-mentioned problems, many different woven backing fabrics 
made of polyester filaments and spun acrylic threads have been proposed. As an improvement in 
hand tearing property, cut state, adhesion with a polyethylene film used as the backing material 
and curl formed in pressure-sensitive adhesive tape of a woven backing fabric made with a 
standard polyester filament, a woven fabric made of a fiber produced by entanglement of a 
modified polyester filament containing at least 3.0 mol% of a sulfonic acid group, in which the 
rupture strength is 2.45 g/d or below, rupture elongation is at least 30%, and the mixed thermal 
shrinkage factor per denier is 0.2 g/d or less after the entanglement process, the modified 
polyester filament is used as a warp thread, and a standard polyester filament having a monofiber 
fineness of 1 to 6 denier and total fineness of at least 70 denier is used for the weft thread is 
proposed in Japanese Kokoku [Examined] Patent Application No. Sho 62-141 148 [1987]. 
However, in the above-mentioned woven fabric, a modified polyester is used, and an 
entanglement process is required, and control of the shrinkage factor, etc., is required, and 
production becomes complicated; furthemiore, adhesion with the polyethylene film used as a 
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backing material is not adequate. Meanwhile, the use ot an acrylic spun thread for either the 

warp thread or the weft thread has been proposed in Unexamined Japanese Utility Model No. Hei 
2-102450 [1990]. The reduction in tensile strength in the acrylic spun thread when wet is 
insignificant, but the amount of adhesive used for bonding with the polyethylene used as the 
backing material since a spun thread is used is high, and excessive adhesive causes exposure of 
the adhesive at the cut surface, and exposure of the spun thread monofibers, and a clean cut 
cannot be achieved; furthermore, surface appearance of the product, in particular, spots caused by 
uneven thickness pose a problem in thin pressure-sensitive adhesive tapes. 
[0005] 

[Problems to be solved by the invention] The purpose of the present invention is to produce a 
woven backing fabric for pressure-sensitive adhesive tapes which provides a high product quality 
and is capable of retaining good hand tearing properties and provides a clean cut and has good 
adhesion with the polyethylene film backing material and uneven thickness and curl are absent, 
[0006] 

[Means to solve the problem] The present invention is a 

woven backing fabric characterized by the fact that, in a woven backing fabric for pressure- 
sensitive adhesive tapes comprising a warp thread and a weft thread, the warp thread is a 
polyester multifilament and the weft thread is an acrylic multifilament. The multifilament used 
for the warp thread in the present invention is a filament having a strength of at least 15 kg/25 
mm width required when used as a backing material for a pressure-sensitive adhesive tape and at 
the same time, is an adequate strength to be cut by hand (tear strength in the vertical direction of 
400 g or less for a pressure-sensitive adhesive tape). Furthennore, the above-mentioned 
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multifilament may be made oi a standard polyester resin or modified polyester resin, 
[0007] One of the features of the present invention is that an acrylic multifilament is used for the 
weft thread. The method where an acrylic multifilament is used for the warp thread is proposed 
in Japanese Patent Application No. Hei 3-82583 [1991], but, in this case, the focus is on 
providing adequate elongation and the clean cut provided by the acrylic multifilament. A further 
study by present inventors lead to the surprising discovery that a clean cut can be achieved when 
a multifilament is used as the warp thread, and a clean cut can be achieved for a multifilament 
used as the weft thread as well when a polyester multifilament is used for the warp thread and an 
acrylic multifilament is used as the weft thread; furthermore, good hand tearing properties, 
absence of uneven spots, and curl and good adhesion with the polyethylene film used as the 
backing material can be achieved as well. 

[0008] Furthennore, in general, when a multifilament is used for the warp thread of the woven 
backing fabric for pressure-sensitive adhesive tape, 10 to 15% is regarded as a suitable range for 
elongation of the filament, but when the acrylic multifilament of the present invention is used for 
the weft thread, good hand tearing can be achieved even when a polyester multifilament with an 
elongation of 20 to 40% commonly produced is used, and a clean cut can be achieved as well. 
The good results obtained are not well understood, but it is hypothesized that the friction 
adhesion, etc. between the acrylic multifilament and polyester multifilament are somewhat 
responsible. 

[0009] The acrylic multifilament used in the present invention can be a spun material made of a 
conventional polyacrylonitrile, a copolymer containing at least 70 wt% of acrylonitrile or a 
mixture thereof, and for the monofiber 1 to 5 denier, and a total denier of 20 to 150 is desirable. 
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It is desirable when the strength of the above-mentioned multirilamcnl is at least 15 kg/25 mm 
width when used as the backing material of a pressure-sensitive adhesive tape, and at the same 
time, adequate strength that can be cut by hand (tear strength in the horizontal direction of 400 g 
or less as a pressure-sensitive adhesive tape). Adjustment of the above-mentioned strength can 
be easily made through selection of the denier of the multifilament and fineness density. 
Furthermore, it is desirable when an entanglement process is essentially absent for the acrylic 
multifilament of the present invention. 

[0010] In the following, the present invention is explained further in specific terms with 
application examples, but the present invention is not limited to these application examples. It 
should be noted that the evaluation of the tear strength in the application examples was done 
according to the method described below. 

Evaluation of tear strength: Tear strength means the strength at the point where the warp threads 
of the woven backing fabric for the pressure-sensitive adhesive tape is cut to tear the pressure- 
sensitive adhesive tape, and the measurement was made according to JISL-1079 C method 
(pendulum method). 

[001 1] In this case, based on experience of the present inventors, the hand tearing properties of 
the pressure-sensitive adhesive tape were judged to be acceptable when the value obtained by the 
above-mentioned test was 400 g or below. 

Application Example 1 

A polyester with a total fineness of 50 denier and 34 filaments (strength of 5.0 g/d, and 
elongation of 32%) was used for the warp thread and an acrylic multifilament with a total 
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fineness of 75 denier and 38 filaments (strength of 3.5 g/d, and elongation of 12%) was used for 
the weft thread, and weaving was done using a water spray type loom (commonly known as a 
water jet loom) to produce a fineness in the warp direction of 65 filaments/inch and weft 
direction of 45 filaments/inch. 

[0012] The resulting fabric was used as the backing material and coating with an adhesive was 
carried out; then, hot-melt extrusion was carried out for a polyethylene film with a thickness of 
50 microns and it was laminated to the fabric. Furthennore, a rubber based pressure-sensitive 
adhesive was applied to the other surface of the fabric to produce a pressure-sensitive adhesive 
tape. The pressure-sensitive adhesive tape produced could be easily cut by hand, fraymg of 
threads was absent and uneven spots were absent, and a very clean cut was achieved. The tensile 
strength of the above-mentioned tape was 18 kg/25 m and the tear strength was 95 g. 

Application Example 2 

A standard polyester with a total fineness of 75 denier and 48 filaments (strength of 5.5 g/d, and 
elongation of 28%) was used for the warp thread and an acrylic multifilament with a total 
fineness of 100 denier and 50 filaments (strength of 3.7 g/d, and elongafion of 10.5%) was used 
for the weft thread, and weaving was done to produce a fineness in the warp direction of 40 
filaments/inch and weft direction of 40 filaments/inch as in Application Example 1 and 
production of a woven backing fabric for pressure-sensitive adhesive tape and pressure-sensitive 
adhesive tape was carried out. 

[0013] When an evaluation was made of the hand tearing properties of the pressure-sensitive 
adhesive tape produced, excellent hand tearing was achieved, fraying of thread was absent and 
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uneven spots were absent, and a very clean cut was achieved. The tensile strength of the above- 
mentioned tape was 20 kg/25 m and the tear strength was 105 g. 

Comparative Hxample 1 

A standard polyester with a total llneness of 50 denier and 34 filaments (strength of 5.0 g/d, and 
elongation of 32%) was used for the warp thread and a standard polyester filament (strength of 
5.5 g/d, and elongation of 30%) was used for the weft thread, and weaving was done to produce a 
fineness in the warp direction of 65 filaments/inch and weft direction of 45 filaments/inch as in 
Application Example 1 and production of a woven backing fabric for pressure-sensitive adhesive 
tape and pressure-sensitive adhesive tape was carried out. 

[0014] When an evaluation was made of the hand tearing properties of the pressure-sensitive 
adhesive tape produced, hand tearing was not adequate, and the tensile strength of the above- 
mentioned tape was 19 kg/25 m and the tear strength was 950 g. 
[0015] 

[Effect of the invention] According to the present invention, it is possible to produce a pressure- 
sensitive adhesive tape with a high product quality capable of retaining good hand tearing 
property and clean cut with an absence of reduction in strength when wet and absence of uneven 
thickness and curling, absence of uneven spots and having a smooth surface when a woven 
backing fabric in which a polyester multifilament is used for the warp thread and a acr>'lic 
muhifilament is used for the weft thread. Furthennore, when a polyester multifilament is used 
for the warp thread, a woven backing fabric for pressure-sensitive adhesive tape can be produced 
at a high productivity and with low cost. 
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